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摘  要 














每个产卵室的受精卵总数为 3595~4314 粒，平均为 3957 粒，平均受精率高达
























摘  要 
3、对土池育苗条件下大弹涂鱼仔鱼的摄食习性进行了分析。在水温 20～
32℃，盐度 15～20，池水透明度 18～25cm的环境中，初孵仔鱼至孵化后 4 日龄
为大弹涂鱼前期仔鱼发育阶段，其中初孵仔鱼至孵化后 1 日龄属于内源性营养




















5、研究了秋冬季（11 月到 2 月）潮间带围垦区养殖池内大弹涂鱼建造领地
的生物学意义。大弹涂鱼的领地分为有围墙和无围墙两种类型。两种类型的领地
内均有浅水层覆盖。有围墙领地的面积显著大于无围墙领地的面积。相邻的有墙
领地边界之间的 短距离显著小于无围墙领地边界之间的 短距离。在 1 月，大
弹涂鱼的出洞时间为 12:00 到 15:00，此时领地内的水温达到一天中的 高值，
且显著高于气温、非领地区域表面泥温和洞穴内泥温。表征领地内泥土表面底栖



































Behavior of reproductive ecology, rates of oxygen consumption at embryonic 
stage, initial feeding pattern at the larval stage, microhabitat selection at the juvenile 
stage and functional characterization of territory in farming pond were investigated in 
the mudskipper (Boleophthalmus pectinirostris). The results are as follows: 
1. The reproductive ecology of the mudskipper Boleophthalmus pectinirostris 
was investigated during the spawning season in Funing Bay, Fujian, China. The fish 
burrows were basically Y-shaped and had two openings onto the mudflats. Part of the 
intersection at the center of the burrow was dilated to form a “spawning chamber”. 
The dissolved oxygen concentrations of water 15 cm inside the burrows (0.40~0.65 
mg/L) were much lower than those (5.96~6.19mg/L) of intertidal pool water. Water 
temperatures inside the burrows were much lower than those of intertidal pools. Field 
investigations indicated that eggs were laid on the inner wall and ceiling of the 
spawning chamber by means of filamentous attachments, and a male stayed inside the 
burrow to guard it. The egg number in the chambers ranged from 3595 to 4314, with 
an average of 3957. Average fertilization rate of eggs reached 99.67%. The density of 
fertilized eggs in the chamber varied from 58/cm2 to 114/cm2, with an average of 
87/cm2. The head direction of most embryos (accounting for 98.07%) of fertilized 
eggs was opposite to that of the filaments. Field investigations also suggested that fish 
of both sexes constructed mud burrows by themselves but that the spawning chamber 
was made only in the male burrow. The male attracted a female to his burrow for 
mating and spawning. There was no water in the spawning chamber, and thus the eggs 
were exposed to the air in the chamber. Changes in spawning readiness and GSI 
indicated that synchronization of spawning was related to semi-lunar periodicity, and 
this is the first report of this relationship in the mudskippers. 
2. The rates of oxygen consumption of mudskipper (Boleophthalmus 
pectinirostris) embryos were investigated in this study. The lowest rates of oxygen 
consumption (0.79±0.08nmol/ind/h) of the mudskipper embryos 6h after fertilization 
were recorded. Then the rates of oxygen consumption of embryos increased gradually 
until hatching (2.69±0.23nmol/indh). Tolerance of hypoxia of embryos at heartbeat 















hypoxic conditions was expressed in terms of the intensity of variation in heartbeat 
rate (V). Exposure of the embryos at 25°C to 0.5, 1.0 and 1.5 mg/L dissolved oxygen 
(DO), caused bradycardia, which was developed within the first 10 min of hypoxia, 
followed by a plateau, and lasted until termination of the hypoxia. The V values were 
significantly affected by DO concentrations (P<0.01).  
3. Initial feeding of early larval Boleophthalmus pectinirostris in earthen ponds 
rearing was analyzed. Prelarval stage extended from newly hatched larva to 4 days 
larva after hatching at water temperature 20～32 , salinity 15℃ ～20 and transparence 
18～25cm. Endogenous nutrition stage extended from newly hatched larva to 1 day 
larva after hatching, while mixed nutrition stage extended from 2 days larva to 4 days 
larva after hatching. At the mixed nutrition stage larvae lived on nutriment from yolk 
sac and oil globules, in addition to feeding on particulate organic detritus containing 
Tintinnopsis spp., a few of trochophore and veliger of bivalve and trochophore of 
Polychaeta in water of the earthen ponds. Larva developed into the postlarval stage 
starting from 5 days after hatching, which belonged to the exogenous nutrition stage. 
5 to 7 days after hatching larvae mostly lived on copepod nauplii, copepodites and 
trochophore of Polychaeta in water of the earthen ponds, apart from feeding on 
particulate organic detritus. Organic detritus was the start of food chain for larval 
Boleophthalmus pectinirostris. Although particulate organic detritus is a non-living 
diet, it was a complex comprised of non-living detritus and living organisms, 
including Tintinnopsis (T. gracilis, T. rotundata, T. turgita, T. beroidea and T. 
tocantinensis), benthonic diatoms (Coscinodiscus, Pleurosigma, Gyrosigma, Navicula, 
Grammatophora, Cocconeis, Nitzschia and Cylindrotheca) and bacteria 
(Micrococcus,7.728×109 cells/g～13.136×109 cells/g). The feeding rhythm of post 
larval Boleophthalmus pectinirostris was obvious, with a peak at 16:00 PM and post 
larvae did not eat at night. 
4. Using laboratory choice experiments, behavioral preferences of the early 
juvenile mudskipper Boleophthalmus pectinirostris for temperature, salinity and 
sediment were observed. The temperature preference experiments were conducted in 
an annular chamber with a thermal gradient of 27 to 34°C, and the fish selected a 
temperature of 31.2±0.5°C. The salinity preference experiments were conducted in an 
aquarium with decreasing salinity from 20 to 15, 10, 5 and 0.5, and significantly more 















experiments were tested in circular tanks which contained four types of sediment 
(medium sand, fine sand, muddy sand and sandy mud), and the fish showed a clear 
preference for sandy mud. These results indicated that early juvenile B. pectinirostris 
showed behavioral preference for microhabitats. Temperature and salinity probably 
set large-scale boundaries on distribution, but sediment should be a critical factor for 
determining the distribution of the mudskipper. 
5. The mudskipper Boleophthalmus pectinirostris maintained territories in 
farming ponds during the cold season between November and February. There were 
two types of territories, one was surrounded by mud-walls, and the other was without 
mud-walls. Both types of territory were entirely covered by shallow water. The area 
of walled territories was significantly bigger than that of non-walled ones. The nearest 
neighbor distance of walled territories was significantly shorter than that of 
non-walled territories. In January, fish surface activity occurred between 12-15:00 hrs 
at which time the territorial water temperature reached a maximum, being 
significantly higher than that of the air, mud surface or deep burrow. The territorial 
sediments exhibited a significantly greater benthic microalgal biomass (chlorophyll a 
and total chlorophyll a) as compared to the non-territorial sediments. The present 
study indicates that B. pectinirostris forms a territory during the cold season to keep a 
pool of water that encourages diatom growth and enables the fish to engage in surface 
activity. 
Keywords: Boleophthalmus pectinirostris; Reproductive ecology; Hypoxic 
























活动节律也与潮汐密切相关（Kobayashi et al., 1971; Clayton, 1987; Atkinson 和








在经济和社会层次上产生破坏性的连锁效应。此外，在中国（Zhang et al., 1989; 
Liao et al., 1973）、日本（Kobayashi et al., 1971）、印度（Qureshi 和 Bano, 1971）
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